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Delayed Myoclonus and Bilateral Globus Pallidus 
Lesions Following Organophosphate Poisoning: 
A Case Report
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	 Patient:	 Male, 49-year-old
	 Final Diagnosis:	 Myoclonus following organophosphate poisoning
	 Symptoms:	 Myoclonus
	 Clinical Procedure:	 —
	 Specialty:	 Neurology

	 Objective:	 Rare disease
	 Background:	 Organophosphate-induced delayed neuropathy is a well-known peripheral nervous system manifestation of or-

ganophosphate poisoning. However, organophosphate poisoning can also present with delayed central nervous 
system complications, such as myoclonus. Although peripheral neuropathy has been extensively described in 
the literature, central nervous system involvement remains relatively underrecognized. Neuroimaging findings 
in such cases play a crucial role in revealing the underlying toxic injury and structures involved.

	 Case Report:	 A 49-year-old man with organophosphate poisoning recovered from the acute cholinergic phase and inter-
mediate syndrome but developed myoclonus 3 to 4 weeks after organophosphate ingestion. Magnetic reso-
nance imaging (MRI) of the brain showed T2-weighted and FLAIR hyperintensities in the bilateral globus palli-
dus, suggestive of a toxic insult to the subcortex. The patient received steroids, intravenous immunoglobulin, 
and symptomatic treatment for myoclonus, with no success.

	 Conclusions:	 This case highlights a unique complication of myoclonus with brain MRI changes in the setting of organophos-
phate exposure. The patient recovered from acute cholinergic crisis and intermediate syndrome but developed 
new-onset neurological deficits during the delayed phase. Such complications can significantly contribute to 
long-term morbidity and impair quality of life. This report highlights a clinically relevant but underrecognized 
delayed presentation of organophosphate poisoning. Given the limited number of such reports, this case adds 
incremental knowledge and helps clinicians recognize similar presentations in practice. Although a causal rela-
tionship cannot be definitively established, the temporal association raises the possibility of organophosphate 
exposure and globus pallidus signal changes in the presence of myoclonus.
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Introduction

Neurological complications of organophosphate poisoning de-
pend upon the type of receptor involved. Central nervous system 
muscarinic receptor involvement leads to anxiety, restlessness, 
ataxia, seizures, tremors, coma, and respiratory depression, 
while nicotinic receptor involvement leads to weakness, pa-
ralysis, fasciculations, and cramps. Apart from their presence 
in the central nervous system, muscarinic receptors are also 
present on the heart, pupils, exocrine gland, and smooth mus-
cles, thereby resulting in bradycardia, hypotension, blurred vi-
sion, bronchorrhea, salivation, and diarrhea, respectively [1]. A 
case series of 23 adults with organophosphate poisoning re-
ported central nervous system muscarinic involvement in 78% 
of patients and nicotinic involvement in 17% of patients [2].

Myoclonus is a sudden, brief, lightning-like muscle contraction 
that can occur from an increase in contraction activity (positive 
myoclonus) or from the inhibition of contraction (negative my-
oclonus) [3]. There are multiple causes of myoclonus, including 
toxin exposure. Twenty-five million agricultural workers glob-
ally unintentionally poison themselves with pesticides each 
year [4]. Exposure to organophosphates causes a significant 
number of poisonings and deaths annually. The 3 well-known 
phases of classical organophosphate poisoning are acute cho-
linergic crisis, intermediate syndrome, and organophosphate-
induced delayed polyneuropathy [5]. Rarely, it can lead to other 
neurological manifestations, such as myoclonic jerks, opsoclo-
nus, seizures, and cognitive disturbance [6,7]. Here, we present 
the case of a patient with organophosphate poisoning who de-
veloped myoclonic jerks and delayed peripheral neuropathy, 2 
rare neurological complications of this condition.

Case Report

A 49-year-old man with no prior comorbidities presented with 
a suspected history of organophosphate poison ingestion. 
He was found in a drowsy state by family members and was 
brought to the emergency department. His heart rate was 46 
beats/min, and blood pressure was 100/60 mm Hg. On exam-
ination, he produced incomprehensible sounds, demonstrat-
ed movement of all 4 limbs in response to painful stimuli, 
and had bilaterally constricted pupils without focal neurolog-
ical deficits. His clothes had a peculiar smell of organophos-
phates. Immediate decontamination was performed, including 
gastric lavage. He was administered atropine and started on 
a maintenance infusion. Cholinesterase testing was not avail-
able at the time of presentation. The diagnosis of organophos-
phate poisoning was based on the characteristic cholinergic 
toxidrome, suspected exposure history, the distinctive odor 
of organophosphate, and the patient’s subsequent admis-
sion of organophosphate ingestion. However, 48 hours after 

admission, he developed tachypnea, with his respiratory rate 
increasing to 32 breaths/min. The patient’s oxygen satura-
tion level dropped to 80% on room air. He had rapid, shallow 
breathing with the use of accessory muscles. He had a persis-
tent altered sensorium, which precluded reliable assessment 
of single breath count and formal bedside pulmonary func-
tion parameters. Assessment of neck flexor strength was also 
limited due to poor cooperation; however, there was an over-
all clinical impression of declining respiratory effort. Chest ex-
amination remained clear, with no crepitations and good air 
entry. In the appropriate clinical context of organophosphate 
poisoning, weakness of the respiratory muscles was highly 
suggestive of impending respiratory failure and intermediate 
syndrome. In view of impending respiratory failure, the pa-
tient was intubated and initiated on mechanical ventilation.

Atropine was titrated, tapered, and discontinued. He gradual-
ly recovered from respiratory distress and was extubated af-
ter 3 weeks of ventilation. After approximately 3 to 4 weeks 
of ingestion of organophosphate, he began experiencing myo-
clonic jerks affecting the trunk and bilateral lower limbs. This 
jerky movement was so severe that he could not walk unaid-
ed and his mobility was limited.

On examination, he was conscious, cooperative, and fully ori-
ented to time, place, and person. Cranial nerves examination 
was normal. The tone was normal in all 4 limbs. The Medical 
Research Council power was grade 4/5 bilaterally at the hip, 
knee, and ankle. Deep tendon reflexes were present in the bi-
lateral knees and absent in the bilateral ankles. Myoclonus 
was observed in the trunk and bilateral lower limbs when the 
patient attempted to rise from a sitting position and during 
ambulation. It predominantly involved the axial muscles, oc-
curred briefly with each voluntary movement, and was not 
stimulus-sensitive.

Routine laboratory investigations, including a complete blood 
count and serum biochemistry, were within normal limits. Viral 
serology for HIV and hepatitis B and C was non-reactive. Nerve 
conduction studies demonstrated reduced sensory nerve ac-
tion potential (SNAP) amplitudes in the bilateral ulnar nerves 
and reduced compound muscle action potential (CMAP) am-
plitudes in the bilateral peroneal nerves, suggestive of axo-
nal polyneuropathy.

T2-weighted and FLAIR MRI of the brain demonstrated bilater-
al symmetric hyperintensities in the medial and lateral globus 
pallidus without diffusion restriction or contrast enhancement, 
suggestive of toxin-induced injury (Figure 1). MRI of the spine 
was unremarkable. Electroencephalography did not reveal any 
cortical spikes or Bereitschaftspotentials. An autoimmune and 
paraneoplastic profile was done to rule out other treatable eti-
ologies, such as CASPR2 or DPPX-associated encephalitis, and 
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was normal. Given the absence of established treatment proto-
cols, treatment was extrapolated from limited published litera-
ture, particularly the case reported by Wang et al, and consist-
ed of intravenous immunoglobulin (2 g/kg divided over 5 days) 
and intravenous methylprednisolone pulse therapy (1 g/day 
for 5 days) [8]. However, the patient did not show any clinical 
improvement with this approach. At 3-month follow-up, my-
oclonus did not improve, and he was on symptomatic treat-
ment with benzodiazepine and baclofen. On further question-
ing, he disclosed a history of depressive disorder and admitted 
to consuming chlorpyrifos. A consultation was sought from 
the psychiatry team, and he was started on antidepressants.

Discussion

Organophosphate poisoning complications can be divided into 
acute (minutes to 24 hours), delayed (24 hours to 2 weeks), 
and late (beyond 2 weeks). Acute neurological manifestations 
involve anxiety, restlessness, convulsions, weakness, fascicu-
lations, cramps, paralysis, and respiratory depression. Delayed 
manifestations include intermediate syndrome, coma, and ex-
trapyramidal manifestations, and late manifestations include 
peripheral neuropathy [9].

In a prospective study of 32 adults with organophosphate poi-
soning, 53% developed extrapyramidal symptoms, predomi-
nantly rigidity (94%), tremors (58.8%), and dystonia (58.8%), 
but none had myoclonus. These features typically appeared 

after about a week (median 8 days) of illness and resolved 
spontaneously within approximately 11 days. Most patients 
required ventilatory support (84%). Compared with those with-
out extrapyramidal signs, affected patients had significantly 
longer ventilation (median 16 vs 5 days), longer hospital stay 
(21 vs 8 days), fewer ventilator-free days, and higher infec-
tion rate [10]. Overall, this implies that extrapyramidal man-
ifestations are delayed complications with a more prolonged 
and complicated intensive care unit stay.

Panda et al highlighted a case of delayed extrapyramidal man-
ifestation as a complication of organophosphate poisoning. 
A 14-year-old girl, after ingestion of organophosphate pesti-
cide and ventilatory support, developed extrapyramidal gait, 
dystonia, and hypophonic speech, with MRI showing bilateral 
basal ganglia hyperintensities [11]. Similar to the previously 
reported cases, our patient developed delayed extrapyrami-
dal manifestations following clinically supported organophos-
phate exposure, accompanied by basal ganglia abnormalities 
on neuroimaging.

Haridas et al described a case of opsoclonus-myoclonus syn-
drome (OMS) secondary to organophosphate exposure in a 
middle-aged farmer. The patient initially presented with al-
tered consciousness and respiratory depression, followed by 
the development of OMS, bronchorrhea, and bradycardia [6]. 
The case highlights organophosphate poisoning as a rare but 
important cause of OMS.

Figure 1. �Axial magnetic resonance imaging of the brain demonstrating T2 hyperintensity in the bilateral globus pallidus (indicated by 
blue arrows) (A), with no corresponding diffusion restriction on the diffusion-weighted image (B).
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The casual association between organophosphate ingestion 
and myoclonus in our case is difficult to establish. However, 
we ruled out other possible etiologies. A bilateral globus pal-
lidus hyperintensity ruled out a vascular event. Our patient 
did not have hypotension or cardiac arrest during the course 
of the hospital stay, ruling out the possibility of hypoxic dam-
age. The alternative causes of myoclonus, such as metabolic, 
including renal and liver failure, were not present in our case, 
and the presentation was atypical for a neurodegenerative 
disorder, such as prion disease. He was not on treatment for 
any other illness, and he denied any drug abuse.

Management of delayed organophosphate poisoning compli-
cations is still controversial, and treatment recommendations 
are largely based on isolated case reports rather than estab-
lished protocols. Wang et al reported a 35-year-old woman 
with organophosphate poisoning following inhalational expo-
sure, presenting initially with transient loss of consciousness. 
She was treated with atropine, showed clinical improvement, 
and was discharged. However, 20 days later, she was hospital-
ized with headache, vertigo, and memory impairment. MRI of 
the brain showed diffusion restriction in the splenium of the 
corpus callosum. She was subsequently treated with intrave-
nous methylprednisolone pulse and immunoglobulins, follow-
ing which she had complete resolution of symptoms [8]. Based 
on this limited evidence, we treated our patient similarly; how-
ever, no clinical improvement was observed.

The underlying pathophysiology for central nervous system in-
volvement is postulated to be the delayed neuronal destruction 

of areas of the brain rich in cholinergic neurons, along with exac-
erbated oxidative stress, imbalanced intracellular calcium homeo-
stasis, and increased cytokines, with changes in cellular signaling 
affecting cellular metabolism [12,13]. The present case also em-
phasizes the need to explore the role of immunomodulatory ther-
apies, such as steroids and immunoglobulins, in delayed neuro-
logical complications secondary to organophosphate poisoning.

Conclusions

This case highlights a delayed neurological syndrome charac-
terized by myoclonus and bilateral globus pallidus signal ab-
normalities occurring after organophosphate exposure. The 
optimal treatment strategies for such delayed neurological 
manifestations remain unclear and warrant further studies.
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